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(54) Title: NETWORK DOCUMENT DELIVERY SYSTEM 



(57) Abstract 

A system of networked computers and 
peripherals and document delivery software 
which provides a user with a familiar sim- 
ple user interface (12) to deliver documents 
to a variety of different destinations. Each 
document generation device participating in 
the system is provided with a unified print 
driver which translates an electronic docu- 
ment into a non-specific or printer indepen- 
dent printer language file and appends to this 
file a job ticket containing any other render- 
ing characteristics which may not be sup- 
ported by the printer independent language 
(24). This entire file is then transmitted to 
the system server which analyzes the file, 
including the rendering characteristics; de- 
termines the best output device(s); appends 
output device specific (18) commands to the 
general printer language file; and transmits 
this file to the device(s) for final output. 
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having 17 flche containing approximately 4600 frames. 
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RELATSP APPUCATIPNS: This application claims the priority of Provisional 
Appllcatlo/vSerlal No. 60/063,891 filed October 22, 1997. 

DESCRI PTION 
0 BACKGROUND OF THE INVENTION 

Technical Flqld. This invention generally relates to document handling 
on a computer network, and more particularly, this invention relates to a recipient 
baaed system for printing, faxing, storing and transmitting electronic documents 
5 across networks. 

Background. Modern business requires that computing environments 
become more flexible, easy to use, allow for growth, and in particular, be measurably 
cost effective. A fundamental element of computing environments is the handling of 
) docurpents. The concept of a "document" Is now much more than just a printed 
piece of paper. A document can be printed in both black and white and color, It can 
be viewed electronically, It can be archived on removable or fixed storage media, 
and it can be transmitted electronically. Unfortunately, the traditional mechanisms 
for delivering documents consist of independent solutions. This problem is 
characteristic of the current device based paradigm for document delivery. It would 
therefor be desirable to provide a single integrated solution which allows a network 
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5 user to deliver his or her document to one or more different destinations or recipients 
In a single step regardless of the end form in which the document Is presented. 

SUMMARY OF THE INVENTION 

According to the present invention, this general end is achieved by a 

0 system of networked computers, peripherals and document delivery software which 
provides the user with a familiar simple user interface, such as a print dialog box in a 
Windows® environment, to deliver documents to a variety of different destinations, 
both within the network, across networks and outside of the network via remote links. 

In one embodiment of the invention, a document generation device 

5 participating In the system, whether directly connected to the network or interacting 
full or part time through a remote link, may be provided with a print driver which 
translates an electronic document Into a non-specific, or printer independent, printer 
language file and appends to this file a job ticket containing any other rendering 
characteristics which may not be supported by the printer independent language. 

0 Rendering characteristics Include such things as color or monochrome output, 
duplex printing, number of original copies, stapling, collating, binding, recipient and 
destination Information, etc. This entire file Is then transmitted to the system server 
which analyzes the file, Including the rendering characteristics; determines the best 
output dey)ce(s); appends output device specific commands to the general printer 

15 language file; and transmits this file to the device(s). 

The Job ticket and related flexibility of the software also enable recipient 
based delivery and result based delivery, both of which represent a paradigm shift 
away from device based printing. Reoipient based delivery focuses upon the 
location of a particular reoipient and the medium through which that recipient prefers 

iO to receive information, as opposed to a particular printer in the general location of the 
recipient Result based delivery focuses on the presentation and medium for 
delivery of Information, as opposed to a particular device or device location. 

In one embodiment of the Invention, the software on the server 
assigns an affinity value to each print Job based upon the Job size, destination and 

35 rendering characteristics. This affinity value is then used to determine which output 
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5 deyice(s) Will receive the document. The server must therefor be aware of what 
output devices are participating In the system, where they are located, what their 
specific characteristics are and whether or not any particular device is currently 
available. This information may be gathered automatically by having the server poll 
for network resources, the Information may be manually entered by a user or system 

0 administrator, or the information may be input by a combination of the two methods, 
the user may elect to bypass the Invention by selecting a specific printer driver 
rather than that of the invention, In this case, the invention software on the server 
simply forwards the print job on to the specific printer requested. 

This system facilitates the ability to implement many other valuable 

5 and desirable features. One such feature is the ability to distribute a large job over 
two or more output devices participating In the system, essentially defining multiple 
output devices as a single output device. This Is most advantageous where a single 
Job contains multiple original copies and each output device receives one or more 
entire copies to output, thereby decreasing output time by a factor of the number of 

:0 output devices and not causing the user to collate pages from multiple output 

devices. Additionally, the Invention can distribute jobs over the output resources on 
the network to even distribute the workload. 

Another feature which may be Implemented Is an activity log or journal 
which can provide detailed Information concerning usage. The log can provide such 

15 information as the 6 '* e and number of print Jobs requested by any combination of 
users for billing purposes; job completion verification; diagnostic Information to allow 
an operator to determine when and why Jobs failed; and resource utilization 
Information such as toner usage for a printer to plan for Inventory, expenses and 
maintenance. The journal may be kept In a standard database format which may be 

30 .easily Imported to accounting, database or other computer applications. 

The invention can support virtually any output device such as: 
standard Image forming devices Including printers, plotters, and video; facsimile 
devices; email communications; data communications links; and archival devices. In 
the case of hard copy image forming devices such as a laser printer, both banner 

35 and. receipt pages can be generated. Banner pages can be used to identify sets of 
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i jobs on each printer and notify the operator of any finishing operations to be 
performed., Receipt pages can be used to provide a short job summary and verify 
job completion. Supported data communications can include serial 
telecommunications via data modems, network communications using TCP/IP, 
NetBEUI, I PX/SPX and ETHERTALK. Supported storage devices for archival 
) purposes as well as job submission, include floppy diskettes. IOMEGA JAZ drives 
and SYQUEST SYJET drives. 

Advantageously, archival and storage of documents may be done in a 
platform Independent format such as ADOBE'S Portable Document Format (PDF). 
PDF allows a user of virtually any operating system to view and print archived 
5 documents using a freely distributed viewing program, ADOBE ACROBAT READER. 

In another embodiment of the invention, the software on the server 
can be configured so that a job sent to a specific port or by a particular type of printer 
driver Is always output the same way or according to a specific set of rules. This 
.enables document generation devlces;to use a standard printer specific printer 
0 .driver, such as a HEWLETT PACKARD LASERJET driver, and still have the job 
output to one or more different devices. 

Additional advantages and novel features of the Invention will be set 
forth in part In the description that follows, In the attached appendix and in part will 
become apparent to those skilled In the art upon examination of the following or may 
>5 be learned by practice of the Invention. The objects and advantages of the Invention 
may be realized and attained by means of the instrumentalities and combinations 
particularly pointed out In the appended claims. 

ftRlEF DESCRIPTION OF THE DRAWINGS 
3 q pig. 1 Is a schematic representation of a network document delivery 

. system acoordlng to the Invention; 

Fig. 2 Is a block diagram illustrating the functional aspects of the 

software; 

Fig. 3 Is a graphic representation of the connections that may be made 
35 . to a representative hardware system; 
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) Fig. 4 is a graphic representation of a high level system object model 

of thelnventloh; 

Fig. 5 Is a graphic representation of a subordinate level object model 
showing the relationship between a task and a Job; 

Fig. 6 is a graphic representation of a subordinate level object model 
) showing the relationship between users and objects; 

Fig. 7 Is a graphic representation of a subordinate level object model 
showing the relationship between the general product and different types of output; 

Fig 8 Is a graphic representation of a subordinate level object model 
showing the relationship between a data source and the data port; 
5 pig. 9 is a graphic representation of a subordinate level object model 

showing the relationship between a general device, a pool of devices, an atomic 
devloe, a remote system, a system device and an array of devices; 

Fig. 10 Is a graphic representation of a subordinate level object model 
showing the hierarchical relationship between a system device and an atomic device; 
0 Figs. 11 and 12 describe the general life cycle model and rely on the 

schemata <5f Figs. 13 through 55; 

Fig, 56 describes the Fusion notation used In Figs. 4 through 10; 

Fig. 57 describes the Life Cycle Model notation used in Figs. 1 1 and 

>5 pigs. 58 through 61 describe various notation schemes used In Figs. 

62 through 66; 

Fig. 62 Is an object interaction graph illustrating how affinity Is 

determined; 

Fig. 63 Is an object interaction graph illustrating the submit Job 

30 ; sequence; 

Fig. 64 Is an object interaction graph illustrating the Instruct to job 

ticket sequence; 

Fig. 65 is an object Interaction graph Illustrating the Instruct to 

' instruction set sequence; 



WO 00/23912 PCT/US99/24482 

6 

5 Fig. 66 Is an object Interaction graph illustrating the normal execute 

s$qiience; and 

Figs. 67 through 81 illustrate one possible graphical user Interface for 
the Job ticket and show some of the various delivery options. 

0 DETAILED DESCRIPTION OF THE INVENTION 

Referring now to the figures, one possible network document delivery 
system, generally designated at 10 in the figures, according to the Invention will be 
described in detail. The network shown Includes at least one document generator 
1 1, such as a networked personal computer, having a client user Interface 12 
5 Installed therein; a server 13 having main job processing software 14 therein 

Including a server user Interface 15; and two or more document output devices 16. 
Fig. 3 shows a representative hardware connection configuration or network on 
whloh the Invention may be implemented. 

The simplified user model illustrated in Fig. 2 provides a procedural 
>0 view Of system operation. In this model, the overall system may Include a main 
program 1.4, multiple data sources, such as client print driver 17, and/or other Input 
clients, such as a manufacturer specific print driver 18, and multiple output devices 
16. 

A Job is sent from a data source such as document generator 11 to 
25 main program 14 via a data port 19. A Job must contain a data stream to be 

rendered, also referred to as image data, on some output device. The job may also 
contain a job ticket, which is a collection of specific Information concerning the 
desired output presentation, such as a standard hard copy print Job; a fax; an 
archival; an email; finishing features; routing Information; and even billing 
30 Information, 

In the case, where print driver 17 is used, here when the user selects 
"auto" as the print destination, job ticket information is provided by client print driver 
17. In this case print driver 17 Includes a generic language translator 24 which 
translates an electronic document Into a non-specific or printer independent, printer 
35 language file and appends to this file a job ticket" containing any other rendering 
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characteristics which may not be supported by the printer independent language, in 
other cases, the job information may be provided by 'default' Job tickets or port 
profiles associated with a data port, a user name which can be determined from the 
.network name, or a system default job ticket. 

Job parser 20 examines the incoming Job for a job ticket and applies 

) default job tickets as required, then sends the job to routing and affinity process 21 . 
Routing and affinity process 21 determines the capabilities required to complete the 
job successfully and the affinity of each potential output device for the job. Routing 
and affinity process 21 assigns an affinity value to each print job based upon the job 
size, destination and rendering characteristics by comparing the requested features 

5 with the available features logged in resource library 25. Available resources may be 
gathered and logged Into resource library 25 by server 13 automatically by polling 
the network for resources. Additionally, the Information may be manually entered by 
a user or system administrator or It may be Input by a combination of the two 
methods, The job is then routed to a device specific assembler 22, also sometimes 

0 .called the 'transform', to change the image data to a device specific form. The 

Image data Is then sent to the appropriate output devlce(s) 16 via a communications 
channel 23. In addition, the current status of each device can be monitored by the 
main program via communication channel 23. 

Most commonly, outputdevices 16 are printers, but they can also be 

5 fax machines, electronic storage media, such as a 'file' on diskette, removable 
media, hard disk, tape drive, network drive, etc., or even email. 

The simplified model can be extended to Include multiple data ports 
with an associated default job ticket or port profile for each. A combination of port 
and port profile is referred to as a 'virtual queue'. Also, note that client print driver 17 

iO can reside on the same host as main program 14, so that the operator of main 
program 14 can also submit Jobs. 

While the simplified user model illustrated In Fig. 2 provides a 
procedural view of system operation, the following Illustrative embodiment takes 
advantage of the multitasking nature of a host operating system, such as WINDOWS 
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> NT and the capabilities of object oriented programming techniques. This 
embodiment is Illustrated in Fig. 4. 

Here, the main program Is actually a set of programs running 
simultaneously. Also, the Job parsing, routing, and assembling functions are spread 
opt over a set of objects. One possible set of object models are shown in Figs. 4 - 

3 10. An explanation of the notation is included in Figs. 56-61, but in general, 

diamonds show relationships between models, and triangles denote hierarchy. For 
Instance, referring to Fig. 5, a job Is a task, and a job includes at least one document. 
Tasks may have one or more parent/child relationships. External agents, such as 
the human operator, are also represented by objects, even though the object may 

5 not have a corresponding software Implementation. 

Each of the objects shown in Fig. 4 can be decomposed or broken 
down into other objects as shown in the other figures. The objects enclosed within 
dashed lines are programs. The Operator, Recipient, and User are people as shown 
in Fig. 6, A Product Is the output of the system as shown Fig. 7. 

0 A Job is created by a data source such as a document generator 1 1 

and more specifically, usually by client print driver 17. Fig. 8 shows a more detailed 
view of possible types of data sources and their relationships to data ports. Note 
that remote systems can send Jobs Just like any local source. Likewise, a remote 
system may be configured as a device. This allows passing of a Job from system to . 

5 system, In a distributed network-like manner. The purpose for configuring the 
Systems this way is to reduce phone charges by using local area network (LAN) 
communications between main systems. This allows jobs to be passed to LAN or 
phone connected printers, even though the printers are not available to the local 
...systerti. 

.0 The data source passes the Job to the data port. Note that everything 

Inside |he area surrounded by the dotted line, including the data port, are the main 
programs, The Job parsing function Is performed by the data port. The port creates 
a Job object In the system that Includes a document, I.e. Image data t and Job ticket as 
shown in Fig. 5. The job ticket may need to be formed from an associated port 

15 and/or user profile, I.e. a default job ticket. The Job ticket Is designed to allow routing 
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of the Job to the best device and storing of data for billing and management 
purposes, The Job ticket allows separation of the job specific features, such as 
number of copies, finishing, recipient Iriformation, etc., from the image data. 
Eventually Job specific Information needs to be In a form unique to each printer or 
output device, depending on Its manufacturer and its configuration as it was 
) . Installed, as some finishing features such as sorters and staplers are optional. The 
.Specialization of the generic or device independent data stream to the actual 
production device data stream is done after the production device is chosen by the 
system. 

The data port creates a job and passes it to the system device. Fig. 9 
S shows the device hierarchy, and Fig. 10 shows the device relationships. There Is 
pply one system device in the system, and It is always the first device to receive 
.each Job. Every device examines the Job to see If It can produce it, decompose It 
into tasks, or route it to a child device. Thus, the devices contain the routing function 
^hPWn In the simplified model. All devices are implemented as objects. Device 
) objects ere serialized meaning configuration parameters are stored to disk so that 
.they niay be restored after a system reset. 

. A key feature of the device design is the relationship between pools,. 

• arrays, and atomic devices as Illustrated In Fig. 10. A pool Is generally a grouping of 
, Jlke devices. The grouping can be by function such as faxes, printers, or archive 
5 , dlevlces, or by some other criteria such as location, e.g. all printers on the second 
floor, permissions, or routing. An array Is a collection of like devices. An atomic 
. device represents the smallest whole constituent part. As far as the parent pool Is 
conoorned, an array is an atomic device, and thus the array class is derived from the 
atomic device class. At the lowest level, an atomic device 'knows' that it is capable 
0 • of producing a product, and thus will determine Its capabilities and will calculate an 
. affinity for a given Job. All devices are ultimately derived from a single device class. 

This design pushes specialization to the lowest possible level. If a device need6 a 
, particular resource to produce a product, fonts or electronic forms for example* It 
: .aubmits a request to the resource library. 
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Devices contain many of the unique features of the invention. As an 
example, arrays are defined as collections of devices which are capable of receiving 
and pfoducing the desired output. The device hierarchy and built in routing capability 
allow. arrays to break a job down Into tasks, one task per copy. The separate tasks 
are sant to each of the devices constituting the array as each device is ready to 
receive Jt. Another example of a unique feature is the intelligent routing 
accomplished through capabilities and affinities. The logic for routing is built in to 
each atomic device. The pass/fail response on capabilities and affinity number for a 
task is passed to the parent device, which then compares the responses from each 
ohllcj device and sends the task to the appropriate device. 

Another unique feature of the invention is intelligent translation of a job 
defined for one type of output device into another. Incoming jobs are often in a data 
stream that is incompatible with the best fit output device. The intelligent translation 
device, performs the appropriate translation based upon a separate determination of 
the best fit output device. A current embodiment is capable of translating from 
; £OSTfeCF*IPT to various forms of HP-PCL and PDF. 

Other unique features can Include color separation where pages with 
. color data are separated from a predominately black and white data stream and sent 
to a polor printer. Most of the document will be printed on a black and white printer 
which generally has a lower cost per page than color printers. This feature can be 
Implemented by configuring the client print driver to put page boundary markers In 
the source document data stream. 

The resource library and activity log or journal are advantageously 
coded as separate systems running simultaneously with the main system. The 
aotlvity Journal may be a database containing various tables, entries, queries, and 
reports relevant to the system. The database interface can be provided by the 
-operating system. The database and its schema, e.g. tables, queries, etc., are 
.created at system startup If they don't already exist. Exemplary database tables 
might Include: an ActlonLog which contains system startup and configuration change 
information; a Billing log which contains originator billing Information; a Company log 
which contains company address information; a F'axLlst log which relates fax 
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completion statistics to recipients; a Job log which contains Job Information, such as 
start time, Stop time, originator, etc.; ah Originator log which contains originator 
Information such as address, phone number, etc.; a Recipient log which contains 
recipient address information; a Recipient list which relates jobs to recipients; a Task 
JcSg which contains task information such as start time, stop time, production device, 
etc., and a device log which contains physical device information. 

The operator user Interface allows the operator to configure the main 
. system for the needs of a particular installation, and is Implemented as a separate 
program from the main system. The main system Is capable of operating without the 
operator user interface running. The operator user interface also saves and loads 
job templates. Job templates are job tickets that have been saved for later use, and 
dan jbe edited before submitting a Job. 

When the user selects ,, Auto n Instead of a specific printer In the 
^graphical user interface, the invention examines the job ticket Information to route 
print Jobs to the most effective printer. This feature may be disabled during 
configuration. If a specific printer is selected by the user, and the printer does not 
exist, then the Job remains unassignable. 

Each job Is routed to a printer depending on whether the Job can be 
printed at.^ll, printer capabilities, and the best fit of additional performance or post- 
processing factors, I.e. the affinity of the job to a printer or printer to a job. 

Devices have a subset of attributes that define the types of tasks that 
can be processed. If a task requests a function that Is outside the set defined by the 
device's attributes, then the device Is considered to be Incapable of processing the 
task. The attributes Include the range of number of pages allowed in a single task, 
the ability to print color or strictly back and white pages, the ability to print duplex, 
and the ability to support a requested paper size, color or weight. A task's 
requirements must fall within all of these restrictions. A task for which no capable 
devices can be found Is considered "Unassignable". 

In addition to the above attributes each device is given a unique name, 
and also has an Indicator that specifies if the device should be a candidate during 
"Automatic Assignment". Automatic Assignment Is device selection that is 
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5 Insensitive to the device's name. If Automatic Assignment is not allowed by a 
device, and the task does not request that device specifying its name specifically, 
then the device Is considered Incapable. If a task requests a specific device, all 

devices that do not have the name requested are also'considered incapable. If no 

device by the requested name is present in the system, or if no direct path to the 
D requested device Is present, then the task is changed to allow Automatic Assignment 

without regard for originally requested device name. If no device name Is ever 

requested by the task t Automatic Assignment Is assumed. 

Devices have another subset of attributes that define the device's 

ability to automate a number of processing options which Include the device's 
5 processing performance, and the operator's preference toward device. The affinity 

value for a device Is calculated by accumulating the individual affinities given by 

examining each of the individual attributes. 

The automation attributes include the device's ability to collate, to 

. Staple, to fold, to drill, lo bind, and to add covers. If a task requests one of these 
) functions, the devices that provide the function are given a higher affinity than those 

devices that do not provide the function. Additional automation functions supported 

by the device, that are not requested by the task, are simply ignored. 

The device's performance Is given as a single Impressions Per Minute 

(!PM) value. The assumption Is made that one minute is the optimal average 
'» amount of time that a device should spend processing a single task, and that thirty 

seconds Is the standard deviation. A standard bell curve Is used to assign relative 

fifffrilttes to each device for a given task. 

The operators preference Is given as a single value from one to ten, A 

higher value gives a higher affinity. Each of the above factors is weighted so that a 
1 P^nty relationship between them can be enforced. A higher priority factor will take 

precedence over any single factor with a lower priority, and the sum of all factors 

With lower priorities. The priority standings are as follows: 1) Collation; 2) Stapling; 

3) Folding; 4) Stitching, Drilling, Binding, and Cover Insertion; 5) Operator 

Preference; 6) Cost; and 7) Performance 
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Array Pools and the devices under them have special routing Issues. 
The capability and affinity rules described above must be adjusted to account for 
these i$6ues. An array Is capable of processing a task if any of the devices under it 
are capable of processing the task. There are two adjustments to the standard 
capability testing performed by the devices under the array. The allowable number 
of pages and the requested device name are tested at the array level, not at the 
subordinate device level. The page range is not used because It is not always 
khpvvn ahead of time how many pages each device in the array will print. The device 
name testing would allow a maximum of only one device to be capable of defeating 
the pgrpos& of the array. 

The affinity of an array can be determined by averaging all of the 
fcfflhltles of the capable and available subordinate devices. There Is only one 
adjustment to the standard affinity calculations performed by the sub-devices. The 
device's performance Is not factored into the result because, again, the page count 
,for each device Is not known. All other affinity factors are evaluated normally. 

Figs. 1 1 through 55 describe a life cycle model of one embodiment of 
the .Invention. The life cycle model describes the order in which system operations 
may occur. The life cycle model, together with the system operation schemata 
Shown specifically In Figs. 13 through 55, fully describe the behavior of the system. 

The following rules apply to interpreting the life cycle model and 

Schemata: 

Alphabet. Any input or output event may be used in an expression. Output 
events are prefixed with #. 

Operators. Let x and y be life-cycle expression, then; 
x.y denotes x Is followed by y. 
x]y denotes either x or y occurs, 
x* denotes zero or more occurrences of x 
x- denotes zero or more occurrences of x simultaneously 
[x] denotes that x Is optional. 

xj|y means arbitrarily Interleaving the elements of x and y. 
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Substitutions. An expression can be named in a substitution: 
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Name = Life-Cycle Expression * 

Name may be used In other expressions, but substitutions must not be 
recursive, 

Operator precedence. In decreasing order the precedence is: 

[],*. + .. .ui 

Expressions may be bracketed to override default precedence. 

The Operation models in the Life Cycle Model are done through 
textual schemata. Each schema within the schemata shown in Figs. 13 through 55 
list?, seven sections: (1) Operation - the name of the system operation being 
described; (2) Description - a free-form abstract of the intent of the operation; (3) 
Reads - a list of values thqt are accessed but not changed by the operation; (4) 
phages - a list of values that may be modified by the operation; (5) Sends - output 
events sent by the operation to objects outside the systems (these objects are 
known a? agents); (6) Assumes - a list of conditions that are assumed as being true 
When the operation begins (If the conditions are not true and the operation is 
Invoked, then the operation's actions and results are undefined); and (7) Result - the 
conditions and changes In state that are true when the operation has completed. 

The recipient and result based paradigms mentioned earlier can be 
better understood making reference to Figs. 67-81. In the recipient based 
paradigm, a user simply selects the recipient from the recipient list as Is shown In 
Fig. 67. The Information is then delivered to that recipient based upon the recipient's 
preferred device or devices. New recipients can be defined by entering the new 
recipient's Information, such as that shown In Figs. 68 - 70, or possibly as a result of 
that particular recipient joining the system as a new user by entering new user 
Information, such es that shown in Figs. 71 - 73. Printing and delivery options can 
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be selected by entering in the desired characteristics on the job ticket such as those 

shown In Figs. 74-81. 

The result oriented delivery paradigm is more of an inherent result of 
the design of the invention and is directly related to the affinity feature and a device's 
capability to produce the requested output. Prior to this invention, output 
characteristics beyond the capability of a particular output device either simply were 
not presented as available options to the user or were altered, usually by being 
e(lmlhated altogether, by the device specific print driver as the Job was output. With 
the flexibility of this invention and ability to alter the affinity weighting, all or some of 
the paradigms can be Implemented to whatever degree Is desired. 

While there is shown and described certain embodiments of the 
Invention, It is to be distinctly understood that this invention is not limited thereto but 
may be variously embodied to practice within the scope of the following claims. 

We claim: 
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. 1 . A system for delivering documents across a network which 

comprises: 

. e document generator configured to output a data stream in a device 



I independent format; 

a computer configured to receive the device Independent format data 
Btream. and '.programmed to analyze the data stream to determine a best output 
device by comparing any features required by the data stream with features of any 
3 output devices available to the computer; and 

9 . the computer further being programmed to translate the device 

0 Independent data stream Into a device specific data stream for the best output 

1 device and to transmit the device specific data stream to the best output device. 

1 2. The system of claim 1 wherein the document generator Is 

2 further configured to embed data into the data stream Indicative of a job ticket 

3 containing Information including rendering characteristics for a generated document 

4 and at leapt one task. 

! 3. The system of claim 2 wherein the computer is further 

2 programmed to determine a best output device based upon an affinity value for each 

3 output device and whether a particular output device is capable of producing what 

4 ' the data stream requires. 

1 4. The system of claim 1 wherein the computer Is further 

2 programmed to determine a best output device based upon an affinity value for each 

3 ■,; output device and whether a particular output device Is capable of producing what 

4 / thecjata stream requires. 



1 

2 



5. The system of claim 4 wherein the output device Includes a 
plurality of commonly capable output devices and the computer is programmed to 
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transmit at least a portion of the data &tream to each of the commonly capable 
output devices. 

6. The system of claim 3 wherein the output device includes a 
plurality of commonly capable output devices and the computer Is programmed to 
transmit at least a portion of the data stream to each of the commonly capable 
output devices. 

7. The Bystem of claim 2 wherein the output device includes a 
plurality of commonly capable output devices and the computer Is programmed to 
transmit at least a portion of the data stream to each of the commonly capable 



\ output devloes. 



8. The system of claim 1 wherein the output device Includes a 
plurality of commonly capable output devices and the computer is programmed to 
transmit at least .a portion of the data stream to each of the commonly capable 



A output devices. 

1 Q. The system of claim 6 wherein the computer Is programmed to 

2 assign, for every data stream, an affinity value to each output device; compare each 

3 available output device based upon each of the output devices abilities and any 

4 . .rendering characteristics required by a particular data stream; and to transmit the 

5 data stream to an output device which has a highest affinity value. 

1 . 10. The system of claim 5 wherein the computer is programmed to 

2 assign, for every data stream, an affinity value to each output device; compare each 

3 available output device based upon each of the output devices abilities and any 

A . renderlnfl characteristics required by,a particular data stream; and to transmit the 

5 data stream to an output device which has a highest affinity value. 
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1 1 The system of claim A wherein the computer is programmed to 
assign, for every data stream, an affinity value to each output device; compare each 
ayallable.output device based upon each of the output devices abilities and any 
rendering characteristics required by a particular data stream; and to transmit the 
. ..data stream to an output device which has a highest affinity value. 

12. The system of claim 3 wherein the computer is programmed to 
: assign, for every data stream, an affinity value to each output device; compare each 
i available output device based upon each of the output devices abilities and any 
t rendering characteristics required by a particular data stream; and to transmit the 
5 data stream to an output device which has a highest affinity value. 

1 13. The system of claim 12 wherein the output device Includes a 

2 plurality of commonly capable output devices and the computer is programmed to 

3 transmit the data stream to each of the commonly capable output devices to 

4 distribute production of multiple copies of a document out across the commonly 

5 capable output devices. 

1 14. The system of claim 1 1 wherein the output device Includes a 

2 plurality of commonly capable output devices and the computer Is programmed to 

3 transmit the data stream to each of the commonly capable output devices to 

4 distribute production of multiple copies of a document out across the commonly 

5 capable output devices. 

1 is. The system of claim 1 0 wherein the output device includes a 

2 plurality of commonly capable output devices and the computer is programmed to 

3 transmit the data stream to each of the commonly capable output devices to 

4 . distribute production of multiple copies of a document out across the commonly 

5 oa,pable output devices. 
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1 6. The system of claim 9 wherein the output device Includes a 
plurality of commonly capable output devices and the computer is programmed to 
transmit the data stream to each of the commonly capable output devices to 
distribute production of multiple copies of a document out across the commonly 
capable output devices. 

1 7. The system of claim 8 wherein the output device includes a 
plurality of commonly capable output devices and the computer Is programmed to 
transmit the data stream to each of the commonly capable output devices to 
distribute production of multiple copies of a document out across the commonly 
capable output devices. 

1 8. The system of claim 7 wherein the output device includes a 

: plurality of commonly capable output devices and the computer is programmed to 

i transmit the data stream to each of the commonly capable output devices to 

1 distribute production of multiple copies of a document out across the commonly 
5 capable output devices. 

j 19. The system of claim 6 wherein the output device Includes a 

2 plurality of oommonly capable output devices and the computer Is programmed to 

3 transmit \h& data stream to each of the commonly capable output devices to 

4 distribute production of multiple copies of a document out across the commonly 

5 capable output devices. 

1 20. The system of claim 5 wherein the output device Includes a 

2 plurality of commonly capable output devices and the computer is programmed to 

3 transmit the data stream to each of the commonly capable output devices to 

A distribute production of multiple copies of a document out across the commonly 

6 capable output devices. 
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21 . The system of claim 4 wherein the output device includes a 
plurality of commonly capable output devices and the computer is programmed to 
transmit the data stream to each of the commonly capable output devices to 
distribute production of multiple copies of a document out across the commonly 
capable output devices. 

22. The system of claim 3 wherein the output device includes a 
plurality Qf pommonly capable output devices and the computer Is programmed to 
transmit the data stream to each of the commonly capable output devices to 
distribute production of multiple copies of a document out across the commonly 
c&pdble output devices. 

23. The system of claim 2 wherein the output device includes a 
plurality of commonly capable output devices and the computer is programmed to 
transmit ths data stream to each of the commonly capable output devices to 
distribute production of multiple copies of a document out across the commonly 
eapabfe output devices. 

24. The system of clpim 1 wherein the output device Includes a 
plurality of commonly capable output devices and the computer is programmed to 

. transmit the data stream to each of the commonly capable output devices to 
.distribute .'production of multiple copies of a document out across the commonly 
o^pable output devices, 

1 25. The system of claim 23 wherein embedded data Includes 

2 multiply tasks and each of the tasks i$ destined for a different output device. 



1 
2 



26. The system of claim 22 wherein embedded data includes 
multiple tasks and each of the tasks Is destined for a different output device. 
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27. The system of claim 19 v/herein embedded data includes 
multiple tasks and each of the tasks is destined for a different output device. 

28. The system of claim 1 8 wherein embedded data includes 
multiple tasks and each of the tasks is destined for a different output device. 

29. The system of claim 1 6 wherein embedded data Includes 
multiple tasks and each of the tasks is destined for a different output device. 

30. The system of claim 13 wherein embedded data Includes 
multiple tasks and each of the tasks is destined for a different output device. 

31 . The system of claim 1 2 wherein embedded data includes 
: multiple tasks and each of the tasks Is destined for a different output device. 

32. The system of claim 9 wherein embedded data includes 
! muitlpJe tasks and each of the tasks Is destined for a different output device. 

; 33. The system of claim 7 wherein embedded data Includes 

1 .multiple tasks and each of the tasks Is destined for a different output device. 

34. The system of claim 6 wherein embedded data Includes 
multiple tasks and each of the tasks is destined for a different output device. 

\ 35. The system of claim 3 wherein embedded data includes 

2 multiple tasks and each of the tasks is destined for a different output device. 



1 
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36. The system of claim 2 wherein embedded data includes 
multiple tasks and each of the tasks Is destined for a different output device. 
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37. The system of claim 36 further comprising an output device 
which Is a separate system for delivering documents across a network. 

38. The system of claim 35 further comprising an output device 
which is a separate system for delivering documents across a network. 

39. The system of claim 34 further comprising an output device 
which Is a separate system for delivering documents across a network. 

40. The system of claim 33 further comprising an output device 
which Is a separate system for delivering documents across a network. 

41. The 6ystem of claim 32 further comprising an output device 
which Is a separate system for delivering documents across a network. 

42. The system of claim 31 further comprising an output device 
which Is a separate system for delivering documents across a network. 

43. The system of claim 30 further comprising an output device 
whlph Is a separate system for delivering documents across a network. 

44. The system of claim 29 further comprising an output device 
which. Is a separate system for delivering documents across a network. 

45. The system of claim 28 further comprising an output device 
A/vhioh Is e separate system for delivering documents across a network. 



46. The system of claim 27 further comprising an output device 
which is a separate system for delivering documents across a network. 
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47. The system of claim 26 further comprising an output device' 
which Is a separate system for delivering documents across a network. 

48. The system of claim 25 further comprising an output device 
which Is a separate system for delivering documents across a network. 

49. The system of claim 24 further comprising an output device 
which Is a separate system for delivering documents across a network. 

50. The sy6tem of claim 23 further comprising an output device 
which Is a separate system for delivering documents across a network. 

51 . The system of claim 22 further comprising an output device 
which Is a separate system for delivering documents across a network. 

52. The system of claim 21 further comprising an output device 
which Is a separate system for delivering documents across a network. 

53- The system of claim 20 further comprising an output device 
Which Is a separate system for delivering documents across a network. 

54. The system of claim 19 further comprising an output device 
which 16 a separate system for delivering documents across a network, 

55. The system Of claim 18 further comprising an output device 
which Is a separate system for delivering documents across a network. 



66. The system of claim 17 further comprising an output device 
which 15 a separate system for delivering documents across a network. 
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57. The system of claim 16 further comprising an output device 
Which Is a separate system for delivering documents across a network. 

• 58. The system of claim 15 further comprising an output device 
which is a separate system for delivering documents across a network. 

59. The system of claim 14 further comprising an output device 
Which is a separate system for delivering documents across a network. 

r 

60. The system of claim 13 further comprising an output device 
which Is a separate system for delivering documents across a network. 

61. The system of claim 12 further comprising an output device 
which Is a separate system for delivering documents across a network. 

62. The system of claim 1 1 further comprising an output device 
which Js a separate system for delivering documents across a network. 

63. The system of claim 10 further comprising an output device 
: which Is a separate system for delivering documents across a network. 

64. The system of claim 9 further comprising an output device 
! which is a separate system for delivering documents across a network. 

i .65. The system of claim 8 further comprising an output device 

I which is a separate system for delivering documents across a network. 



1 



66, The system of claim 7 further comprising an output device 
which Is a separate system for delivering documents across a network. 
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67. The system of claim 6 further comprising an output device 
which is a separate system for delivering documents across a network. 



68. The system of claim 5 further comprising an output device 
whioh Js a separate system for delivering documents across a network. 

69. The system of claim 4 further comprising an output device 
Which Is a . separate system for delivering documents across a network. 

• ■ i 

70. The system of claim 3 further comprising an output device 
which," Is a separate system for delivering documents across a network, 

71 . The system of claim 2 further comprising an output device 
which. Is a separate system for delivering documents across a network. 

; . i 

72. The system of cl^lm 1 further comprising an output device 

Which Is a separate system for delivering documents across a network. 

73. The system of cl$lm 72 wherein the document generator is 
ponflflured to embed the name of a recipient for a document as opposed to specific 
device lrifprmatlpn; and wherein the computer is configured and programmed to 
(Jejlyer the document to a device based upon the recipient's name and any rendering 
characteristics inquired by the data stream. 

74. The system of Claim 71 wherein the document generator Is 
configured to efnbed the name of a recipient for a document as opposed to specific 
.device information; and wherein the computer Is configured and programmed to 
deliver the document to a device bas^d upon the recipient's name and any rendering 
characteristics required by the data stream. 
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75. The system of claim 70 wherein the document generator is 
configured (o embed the name of a recipient for a document as opposed to specific 
device Information; and wherein the computer Is configured and programmed to 
deliver ihe document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream, 

76. The system of claim 69 wherein the document generator is 
configured to embed the name of a recipient for a document as opposed to specific 
device Information; and wherein the computer Is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
Characteristics required by the data stream. 

77. The system of claim 68 wherein the document generator Is 
configured to embed the name of a recipient for a document as opposed to specific 
device information; and wherein the computer is configured and programmed to 
deliver the docurnent to a device based upon the recipient's name and any rendering 
Characteristics required by the data stream. 

78. The system of claim 67 wherein the document generator Is 
qonffgured to embed the name of a recipient for a document as opposed to specific 
device Information; and wherein the cpmputer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
/aharapterlslics required by the data stream. 

79. The system of claim 66 wherein the document generator Is 
configured to embed the name of a recipient for a document as opposed to specific 

. device Information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient s name and any rendering 
Characteristics required by the data stream. 
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1 80. The system of claim 65 wherein the document generator is 

2 configured to embed the name of a reoipient for a document as opposed to specific 

3 device information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 

1 . , . , 81, The system of claim 64 wherein the document generator Is 

2 qonfigured to embed the name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

5 Characteristics required by the data stream. 

1 82* The system of cl$im 63 wherein the document generator Is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

5 Characteristics required by the data stream. 

1 83. The system of claim 62 wherein the document generator Is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 , device Information; and wherein the computer Is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 

1 84. The system of claim 61 wherein the document generator Is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer is configured and programmed to 

4 . deliver the dooument to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 
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85. The system of claim 60 wherein the document generator is 
configured to embed the name of a recipient for a document as opposed to specific 
device Information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 

86. The system of claim 59 wherein the document generator Is 
configured to embed the name of a recipient for a document as opposed to specific 

. device Information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipients name and any rendering 
characteristics required by the data stream. 

. 87, The system of claim 58 wherein the document generator is 
configured to embed the name of a recipient for a document as opposed to specific 
devlpe information; and wherein the computer is configured and programmed to 
qlellyer the document to a device based upon the recipient's name and any rendering 
' characteristics required by the data stream. 

68, The system of clklm 57 wherein the document generator Is 
configured to embed the name of a recipient for a document as opposed to specific 
devloe information; and wherein the computer Is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 

89. The system of claim 56 wherein the document generator is 
configured to embed the name of a recipient for a document as opposed to specific 
device Information; and wherein the computer is configured and programmed to 
., cjeliver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 
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1 90. The system of claim 55 wherein the document generator Is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer is configured and programmed to 

4 . deliver the document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 

• * i 

1 91. The system of claim 54 wherein the document generator Is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 dlavlce Information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

5 :bharabteMtics required by the data stream. 

1 , . 92. The system of claim 53 wherein the document generator is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device information; and wherein the computer Is configured and programmed to 

4 deliver the' document to a device based upon the recipient's name and any rendering 
3 / Cha^tefistlcs required by the data stream. 

1 93. The system of claim 52 wherein the document generator Is 

I / conflflcired tO embed the name of a recipient for a document as opposed to specific 

3 cl^vjce Information; and wherein the computer is configured and programmed to 

1 ttellver the document to a device based upon the recipient's name and any rendering 

5 /chairabteristlcs required by the data stream. 

I 94. The system of claim 51 wherein the document generator is 

- ..cohfigMred to embed the name of a recipient for a document as opposed to specific 

3 device information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient s name and any rendering 

5 Characteristics required by the data stream. 
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95. The system of claim 50 wherein the document generator is 

I configured to embed the name of a recipient for a document as opposed to specific 

) device information; and wherein the computer is configured and programmed to 

i deliver,the document to a device based upon the recipient's name and any rendering 

> oharftoterlstlcs required by the data stream. 

1 96, The system of claim 49 wherein the document generator is 

2 configured to embed the name of a recipient for a document as opposed to specific 
} device Information; and wherein the computer is configured and programmed to 

J deliver, the document to a device based upon the recipient's name and any rendering 

5 ^characteristics required by the data stream, 

1 97, The system of claim 46 wherein the document generator Is 

2 .configured to embed the name of a recipient for a document as opposed to specific 

3 device information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

5 oharaoterlstlcs required by the data stream. 

1 98. The system of claim 47 wherein the document generator is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 

1 99. The system of claim 46 wherein the document generator is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer is configured and programmed to 

4 . deliver the document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 
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100. The system of claim 45 wherein the document generator Is 
configured to embed the name of a recipient for a document as opposed to specific 
device Information; and wherein the computer is configured and programmed to 
deliver thfc document tc a device based upon the recipient's name and any rendering 
Characteristics required by the data stream. 

101. The system of claim 44 wherein the document generator Is 
configured to embed the name of a recipient for a document as opposed to specific 
device Information; and wherein the computer is configured and programmed to 
deliver the .document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 

102. The system of claim 43 wherein the document generator is 
Configured to embed the name of a recipient for a document as opposed to specific 
device Information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 

103. The system of claim 42 wherein the document generator is 
configured to embed the name of a recipient for a document as opposed to specific 
device Information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon : the recipient s name and any rendering 
characteristics required by the data stream. 

104. The syatem of claim 41 wherein the document generator is 
configured to embed the name of a recipient for a document as opposed to specific 
device Information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
Characteristics required by the data stream. 
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105. The system of claim 40 wherein the document generator is 
configured to embed the name of a recipient for a document as opposed to specific 
device information; and wherein the computer is configured and programmed to 
deliver the document to a .device based upon the recipient's name and any rendering 
characteristics required by the data stream. 

106. The system of claim 39 wherein the document generator is 
'configured to embed the name of a recipient for a document as opposed to specific 
device information; and wherein the computer is configured and programmed to 
deliver the. document to a device based upon the recipient's name and any rendering 
Characteristics required by the data stream. 

107. The system of claim 38 wherein the document generator is 
configured to embed the name of a recipient for a document as opposed to specific 
device information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
Characteristics required by the data stream. 

1 08. The system of claim 37 wherein the document generator Is 
configured to embed the name of a recipient for a document as opposed to specific 
device information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient'6 name and any rendering 
characteristics required by the data 6tream. 

109. The system of claim 36 wherein the document generator Is 
configured to embed the name of a recipient for a document as opposed to specific 
device Information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 
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110. The system of claim 35 wherein the document generator is 
configured to embed the name of a recipient for a document as opposed to specific 
device Information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
"characteristics required by the data stream. 

111. The system of claim 34 wherein the document generator is 
configured to embed the name of a recipient for a document as opposed to specific 
device Information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
"characteristics required by the data strieam. 

112. The system of claim 33 wherein the document generator Is 
configured to embed the name of a recipient for a document as opposed to specific 
device Information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
Characteristics required by the data stream. 

113. The system of claim 32 wherein the document generator Is 
configured, to embed the name of a recipient for a document as opposed to specific 
device Information; and wherein the computer Is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 

1 14. The system of claim 31 wherein the document generator is 
configured to embed the name of a recipient for a document as opposed to specific 
device Information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 
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115. The system of claim 30 wherein the document generator is 
configured to embed the name of a recipient for a document as opposed to specific 
device Information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
Characteristics required by the data stream. 

1 16. The system of claim 29 wherein the document generator Is 
configured to embed the name of a recipient for a document as opposed to specific 
device information; and wherein the computer is configured and programmed to 
deliver the document to a device basad upon the recipient's name and any rendering 
Characteristics required by the data stream. 

117. The system of claim 28 wherein the document generator Is 
configured to embed the name of a recipient for a document as opposed to specific 
'device information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 

118. The system of claim 27 wherein the document generator Is 
configured to embed the name of a recipient for a document as opposed to specific 
device information; and wherein the computer is configured and programmed to 
dellverthe document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 

119. The system of claim 26 wherein the document generator Is 
configured to embed the name of a recipient for a document as opposed to specific 
device Information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
characteristics required bylhe data stream. 



WO 00/23912 PCT/US99/24482 

o b 

120. The system of claim 25 wherein the document generator Is 
configured to embed the name of a recipient for a document as opposed to specific 
device Informatldn; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 

121. The system of claim 24 wherein the document generator is 

Cpnflgured to embed the name of a recipient for a document as opposed to specific 

* ' i • ■ ■ 

device Information; and wherein the computer is configured and programmed to 

"..''<■•* 

deliver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 

122. The system of claim 23 wherein the document generator Is 

. configured |o embed the name of a recipient for a document as opposed to specific 
device Information; and wherein the computer Is configured and programmed to 
deliver the .document to a device based upon the recipient's name and any rendering 
Characteristics required by the data stream. 

123. The system of claim 22 wherein the document generator Is 
cpnflgured jo embed the name of a recipient for a document as opposed to specific 
device Information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 

124. The system of claim 21 wherein the document generator is 
confjjjured to embed the name of a recipient for a document as opposed to specific 
device information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 
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125. The system of claim 20 wherein the document generator is 
configured to embed the name of a recipient for a document as opposed to specific 
device Information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipients name and any rendering 
characteristics required by the dala stream. 

126. The system of claim 19 wherein the document generator is 
configured to embed the name of a recipient for a document as opposed to specific 
dpvlce Information; and wherein the computer is configured and programmed to 
ctellver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 

127. The system of claim 18 wherein the document generator Is 
configured to embed the name of a recipient for a document as opposed to specific 
device Information; and wherein the computer Is configured and programmed to 
cjellyer the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 

128. The system of claim 17 wherein the document generator is 
configured to embed the name of a recipient for a document as opposed to specific 
device information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 

129. The system of claim 16 wherein the document generator Is 
configured to embed the name of a recipient for a document as opposed to specific 
device information; and wherein the computer Is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 
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130. The system of claim 15 wherein the document generator Is 
configured to embed the name of a recipient for a document as opposed to specific 
device Information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 

131. The system of claim 14 wherein the document generator Is 
configured to embed the name of a recipient for a document as opposed to specific 
device Information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 

132. The system of claim 13 wherein the document generator Is 
configured to embed the name of a recipient for a document as opposed to specific 
device information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
dharacteristlcs required by the data stream. 

.133. The system of claim 12 wherein the document generator Is 
configured to embed the name of a recipient for a document as opposed to specific 
device Information; and wherein the computer Is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 

134. The system of claim 1 1 wherein the document generator is 
. configured to embed the name of a recipient for a document as opposed to specific 
device Information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 
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135. The system of claim 10 wherein the document generator Is 
c&nfigured to embed the name of a recipient for a document as opposed to specific 
device Information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
-characteristics required by the data stream. 

136. The system of claim 9 wherein the document generator Is 
configured to embed the name of a recipient for a document as opposed to specific 
device Information; and wherein the computer Is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 

137. The system of claim 8 wherein the document generator Is 
configured to embed the name of a recipient for a document as opposed to specific 
device Information; and wherein the computer is configured and programmed to 

. deliver the document to a device based upon the recipient's name and any rendering 

•* ^ 

charaoterlailcs required by the data stream. 

138. The system of claim 7 wherein the document generator Is 
configured to embed the name of a recipient for a document as opposed to specific 
device Information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
Characteristics required by the data stream. 

.139. The system of claim 6 wherein the document generator Is 
configured to embed the name of a recipient for a document as opposed to specific 
device Information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 
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140. The system of claim 5 wherein the document generator Is 
configured to embed the name of a reoipient for a document as opposed to specific 
device Information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
6hftfacferiflt|)CB required by the data stream. 

141. The system of claim 4 wherein the document generator is 
configured to embed the name of a reoipient for a document as opposed to specific 
device information; and wherein the computer Is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream, 

142. The system of claim 3 wherein the document generator Is 
configured to embed the name of a recipient for a document as opposed to specific 
devloe Information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
Characteristics required by the data stream. 

143. The system of claim 2 wherein the document generator Is 
'configured to embed the name of a recipient for a document as opposed to specific 
device Information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 

144. The system of claim 1 wherein the document generator is 
configured to embed the name of a recipient for a document as opposed to specific 
device Information; and wherein the computer Is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 
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145. A $ystem for delivering documents across a network which 

comprises: 

a document generator configured to output a data stream in a format 
selected from the group of formats consisting of a device specific format and a 
device Independent format; 

a computer configured to receive the data stream from the document 
generator and programmed to analyze the data stream to determine a best output 
device by comparing any features required by the data stream with features of any 
output devices available to the computer; and 

the computer further being programmed to translate the data stream 
Into a device specific data stream for the best output device and to transmit the 
device specific data stream to the best output device. 

146. The system of claim 145 wherein the document generator is 
further configured to embed data Into the data stream indicative of a job ticket 
containing Information including rendering characteristics for a generated document 
and at least one task. 

147. The system of claim 146 wherein the computer is further 
programmed to determine a best output device based upon an affinity value for each 
output device and whether a particular output device Is capable of producing what 
the data stream requires. 

148. The system of claim 145 wherein the computer is further 
programmed to determine a best output device based upon an affinity value for each 
output device and whether a particular output device is capable of producing what 
the data stream requires. 

149. The system of claim 148 wherein the output device Includes a 
plurality of commonly capable output devices and the computer Is programmed to 
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transmit et least a portion of the data stream to each of the commonly capable 
output devices. 

150. The system of claim 147 wherein the output device includes a 
plurality of commonly capable output devices and the computer Is programmed to 
transmit at least a portion of the data stream to each of the commonly capable 
output devices. 

151 . The system of claim 146 wherein the output device includes a 
plurality of commonly capable output devices and the computer is programmed to 
iransmit at least a portion of the data stream to each of the commonly capable 
output devloes, 

152. The syBtem of claim 145 wherein the output device includes a 
plurality of oommonly capable output devices and the computer Is programmed to 
transmit at least a portion of the data stream to each of the commonly capable 
output devices. 

1 53. The system of cl^lm 1 50 wherein the computer is programmed 
\Q assign, for every data stream, an affinity value to each output device; compare 
eaoh available output device based upon each of the output devices abilities and any 
rendering characteristics required by a particular data stream; and to transmit the 
data stream to an output device which has a highest affinity value. 

154. The system of claim 149 wherein the computer is programmed 
tp assign, for every data stream, an affinity value to each output device; compare 
ea^h available output device based upon each of the output devices abilities and any 
rendering .Characteristics required by a particular data stream; and to transmit the 

• data stream to an output device which has a highest affinity value. 
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155. The system of claim 148 wherein the computer is programmed 
to assign, for every data stream, an affinity value to each output device; compare 
each available output device based upon each of the output devices abilities and any 
rendering characteristics required by a particular data stream; and to transmit the 
data stream to an output device which has a highest affinity value. 

156. The system of claim 147 wherein the computer is programmed 
to assign, for every data stream, an affinity vafue to each output device; compare 
eaph available output device based upon each of the output devices abilities and any 
irenderlnfi.Characterlstlce required by a particular data stream; and to transmit the 
data stream to an output device which has a highest affinity value. 

157. The system of claim 156 wherein the output device includes a 
plurality of commonly capable output devices and the computer is programmed to 
transmit the data stream to each of the commonly capable output devices to 
distribute production of multiple copies of a document out across the commonly 
oapi$b!e Wrtput devices. 

158. The system of claim 1 55 wherein the output device Includes a 
plurality of commonly capable output devices and the computer Is programmed to 
transnl.lt tHe data stream to each of the commonly capable output devices to 
distribute production of multiple copies of a document out across the commonly 
capable output devices. 

159. The system of claim 154 wherein the output device includes a 
, plurality of commonly capable output devices and the computer Is programmed to 

transmit the data stream to each of the commonly capable output devices to 
. distribute production of multiple copie6 of a document out across the commonly 
* dapabie dCitput devices. 



WO 00/23912 4 3 PCT/US99/24482 

1 60. The system of claim 1 53 wherein the output device includes a 
plurality of commonly capable output devices and the computer is programmed to 
transmit the data stream to each of the commonly capable output devices to 
.distribute production of multiple copies of a document out across the commonly 
/cppfcble output devices. 

161. The system of claim 1 52 wherein the output device includes a 
plurality of commonly capable output devices and the computer is programmed to 
transmit the data stream to each of the commonly capable output devices to 
distribute production of multiple copies of a document out across the commonly 
Capable output devices. 

162. The system of claim 151 wherein the output device includes a 
plurality of commonly capable output devices and the computer is programmed to 
transrp.lt the data stream to each of the commonly capable output devices to 
distribute production of multiple copies of a document out across the commonly 
<Sapeit>la output devices. 

163. The system of cl$lm 150 wherein the output device includes a 
plurality of commonly capable output devices and the computer Is programmed to 
transmit the data stream to each of the commonly capable output devices to 
distribute production of multiple copies of a document out across the commonly 

"obpable output devices. 

164. The system of claim 149 wherein the output device Includes a 
plurality of commonly capable output devices and the computer is programmed to 
transmit thV data stream to each of the commonly capable output devices to 
distribute production of multiple copies of a document out across the commonly 
papable output devices, 
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165. The syBtem of claim 148 wherein the output device includes a 
plurality of commonly capable output devices and the computer Is programmed to 
transmit the data stream to each of the commonly capable output devices to 
'distribute production of multiple copies of a document out across the commonly 
capable output dfcvlcefc. 

. 1 6^. The system of claim 147 wherein the output device includes a 

plurality of comnrionly capable output devices and the computer is programmed to 

transmit the data stream to each of the commonly capable output devices to 

distribute production of multiple copies' of a document out across the commonly 

* * ••' •■ • ■< 

^capable output devices. 

167. The system of claim 146 wherein the output device Includes a 
plurality of commonly capable output devices and the computer is programmed to 

. transmit the data stream to each of the commonly capable output devices to 
.distribute production of multiple copies of a document out across the commonly 
^capable output devices. 

168. The system of claim 145 wherein the output device includes a 
plurality pf commonly capable output devices and the computer is programmed to 
transmit the date stream to each of the commonly capable output devices to 
distribute production of multiple copies 1 of a document out across the commonly 
capable output devices. 

169. The system of claim 167 wherein embedded data includes 
Ttiultlple tasks and each of the tasks Is destined for a different output device. 

170. The system of claim 166 wherein embedded data Includes 
/nultlple tasks and each of the tasks Is destined for a different output device. 
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171. The system of claim 163 wherein embedded data includes 
multiple tasks and each of the tasks is destined for a different output device. 

172. The system of claim 162 wherein embedded data includes 
multiple tasks and each of the tasks is destined for a different output device. 

173. The system of claim 160 wherein embedded data includes 
multiple tasks and each of the tasks is destined for a different output device. 

174. The system of claim 157 wherein embedded data Includes 
multiple tasks and each of the tasks isdestlned for a different output device, 

175. The system of claim 156 wherein embedded data includes 
^multiple tasks and each of the tasks is destined for a different output device. 

176. the system of claim 153 wherein embedded data Includes 
multiple tasks and each of the tasks Is destined for a different output device. 

177. The system of claim 151 wherein embedded data Includes 
multiple tasks and each of the tasks Is destined for a different output device, 

178. The system of claim 150 wherein embedded data Includes 
multiple tasks and each of the tasks Is destined for a different output device. 

179. The system of claim 147 wherein embedded data includes 
. multiple tasks and each of the tasks Is destined for a different output device. 



1 80. The 6ystem of claim 1 46 wherein embedded data Includes 
multiple tasks and each of the tasks is destined for a different output device. 
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181 . The system of claim 1 80 further comprising an output device 
which Is a separate system for delivering documents across a network. 

1 82. The system of claim 1 79 further comprising an output device 
which Is. a separate system for delivering documents across a network. 

1 93. The system of claim 1 78 further comprising an output device 
whl6h Is a separate system for delivering documents across a network. 

184. The system of claim 177 further comprising an output device 
which Is a separate system for delivering documents across a network. 

185. The system of claim 176 further comprising an output device 
which Is a separate system for delivering documents across a network. 

186. The system of claim 175 further comprising an output device 
which Is a separate system for delivering documents across a network. 

187. The system of claim 174 further comprising an output device 
which Is a separate system for delivering documents across a network. 

1 88. The system of claim 1 73 further comprising an output device 
which Is a separate system for delivering documents across a network. 

1 89. The system of claim 1 72 further comprising an output device 
Which Is a separate system for delivering documents across a network. 



190. The system of claim 171 further comprising an output device 
which Is a separate system for delivering documents across a network. 
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191. The system of claim 1 70 further comprising an output device 
Which l8 a separate system for delivering documents across a network. 



193. The system of claim 168 further comprising an output device 
which Is a separate system for delivering documents across a network. 

194. The system of cl^lm 167 further comprising an output device 
whlch'(6 a separate system for delivering documents across a network. 

195. The system of claim 166 further comprising an output device 
which Is a separate system for delivering documents across a network. 

196. The system of claim 164 further comprising an output device 
which is a separate system for delivering documents across a network. 

197. The system of claim 164 further comprising an output device 
which Is a separate system for delivering documents across a network. 



Which is a separate 



192. 



The system of claim 169 further comprising an output device 
system for delivering documents across a network. 



whlph is a separate 



198, 



The system of claim 163 further comprising an output device 
system for delivering documents across a network. 



which Is a separate 



199. 



The system of claim 162 further comprising an output device 
Sy6te.m for delivering documents across a network. 



whlph Is a separate 



200. 



The system of claim 161 further comprising an output device 
6ystem for delivering documents across a network. 
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201 . The system of claim 1 60 further comprising an output device 
Whldvls a separate system for delivering documents across a network. 

202. The system of claim 1 59 further^comprising an output device 

\ ■ ... j 

which is a separate system for delivering documents across a network. 

203. The system of claim 158 further comprising an output device 
Which Va separate system for delivering documents across a network. 

204. The system of claim 157 further comprising an output device 
which Is a separate system for delivering documents across a network. 

i 

205. The system of claim 156 further comprising an output device 
Which Is a separate system for delivering documents across a network. 

206. The system of claim 155 further comprising an output device 
which Is a separate system for delivering documents across a network. 

207. The system of claim 154 further comprising an output device 
Which is & separate system for delivering documents across a network. 

208. The system of claim 1 53 further comprising an output device 
which Is a separate system for delivering documents across a network. 

209. The system of claim 152 further comprising an output device 
which Is aseparate system for delivering documents across a network. 



210. The system of claim 151 further comprising an output device 
Which is a separate system for delivering documents across a network. 
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1 21 1 . The system of claim 150 further comprising an output device 

2 which Is a separate system for delivering documents across a network. 

1 212. The system of claim 149 further comprising an output device 

2 which is a separate system for delivering documents across a network. 

1 213. The system of claim 148 further comprising an output device 

2 Which is a' Separate system for delivering documents across a network. 

1 214. The system of claim 147 further comprising an output device 

2 which Is a separate system for delivering documents across a network. 

1 215. The system of claim 146 further comprising an output device 

2 which Is a separate system for delivering documents across a network. 

1 216. The system of claim 145 further comprising an output device 

2 which Is a separate system for delivering documents across a network. 

1 217. The system of claim 216 wherein the document generator Is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device information; and wherein the computer is configured and programmed to 

4 'deliver the document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data 6tream. 

1 218. The system of claim 215 wherein the document generator is 



2 configured to embed the name of a recipient for a document as opposed to specific 

3 .device Information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 
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1 219. The system of claim 214 wherein the document generator is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 'device Information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 

1 220. The system of claim 213 wherein the document generator is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 



1 221 . The system of claim 2 1 2 wherein the document generator is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 

1 222. The system of claim 21 1 wherein the document generator Is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 

1 223. The system of claim 210 wherein the document generator is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer is configured and programmed to 

4 deliver the document to a device base^ upon the recipient's name and any rendering 

5 characteristics required by the data stream. 



WO 00/23912 5 1 PCT/US99/24482 



1 224. The system oi claim 209 wherein the document generator is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 'device Information; and wherein the computer Is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data 6tr$am. 

1 225. The system of claim 208 wherein the document generator Is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

5 Characteristics required by the data stream. 

1 226. The system of claim 207 wherein the document generator Is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer Is configured and programmed to 

4 deliver Ihe document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 

1 227. The system of claim 206 wherein the document generator Is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device Infdrrnation; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 

1 228. The system of claim 205 wherein the document generator Is 

2 " configured to embed the name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 
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1 229. The system of claim 204 wherein the document generator is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer is configured and programmed to 

4 1 defiver the document to a device based upon the-reciplent's name and any rendering 

5 Characteristics required by the data stream. 

1 230. The system of claim 203 wherein the document generator is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer Is configured and programmed to 

4 'deliver the document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream, 

1 231 . The 6ystem of claim 202 wherein the document generator fs 

2 configured. to embed the name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipients name and any rendering 

5 characteristics required by the data stream. 

1 232. The system of claim 201 wherein the document generator is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

6 characteristics required by the data stream. 

1 233. The system of claim 200 wherein the document generator Is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 
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1 234. The system of claim 1 99 wherein the document generator Is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer Is configured and programmed to 

4 . deliver the document to a device based upon the 'recipient's name and any rendering 
6 characteristics required by the data stream. 

1 235. The system of claim 1 98 wherein the document generator is 

2 . configured to embed the name of a recipient for a document as opposed to specific 

3 device information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 

1 236. The system of claim 197 wherein the document generator is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

5 Characteristics required by the data stream. 

1 / 237. The system of claim 196 wherein the document generator Is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 . device Information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 

1 238. The system of claim 1 95 wherein the document generator Is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer is configured and programmed to 

4 deliver. the document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 
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1 239, The system of claim 1 94 wherein the document generator is 

2 configured -to embed the name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 

1 240, The system of claim 193 wherein the document generator is - 

2 configured. to embed the name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

6 characteristics required by the data stream. 

1 241 . The system of claim 1 92 wherein the document generator is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer is configured and programmed to 

4 deliver th0;document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 

-j 242, The system of clilm 191 wherein the document generator Is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device information; and wherein the computer Is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

6 characteristics required by the data stream. 

1 . 243. The system of claim 1 90 wherein the document generator is 

2 configured tp embed the name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 



WO 00/23912 55 PCT/US99/24482 

1 244. The syBtem of claim 1 89 wherein the document generator Is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 

1 245. The system of claim 188 wherein the document generator is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 devioe Information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 

1 246. The system of claim 1 87 wherein the document generator is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

5 .characteristics required by the data stream. 

1 247. The system of claim 186 wherein the document generator Is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer Is configured and programmed to 

4 .. deliver the document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 

1 248. The system of claim 1 85 wherein the document generator is 

2 , configured to embed the name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

6 characteristics required by the data stream. 
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1 249. The system of claim 184 wherein the document generator is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 

1 250. The system of claim 183 wherein the document generator Is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 

1 251. The system of claim 182 wherein the document generator Is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 

1 252, The system of claim 181 wherein the document generator Is 

2 configured Xo embed the name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer is configured and programmed to 

4 .deliver the document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 

1 253. The system of claim 1 80 wherein the document generator Is 

2 . . configured to embed the name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer is configured and programmed to 

4 . deliver the document to a device based upon the recipient's name and any rendering 

5 v characteristics required by the data stream. 
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1 264. The system of claim 179 wherein the document generator is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device information; and wherein the computer is configured and programmed to 

4 deliver . the document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 

1 . . 255. The system of claim 178 wherein the document generator is 

2 configured to embed thk name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

5 ^characteristics required by the data stream. 

1 256. The system of claim 177 wherein the document generator Is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

5 'characteristics required by the data stream. 

.1 257. The system of claim 176 wherein the document generator Is 

2 . configured to embed the name of a recipient for a document as opposed to specific 

3 . ,devipe Information; and wherein the computer is configured and programmed to 

4 deliver the .document to a device based upon the recipient's name and any rendering 

5 . characteristics required by the data stream. 

1 258. The system of claim 175 wherein the document generator is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device information; and wherein the computer is configured and programmed to . 

4 . deliver the document to a device based upon the recipient's name and any rendering 

6 'characteristics required by the data stream. 
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1 259. The system of claim 174 wherein the document generator is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer is configured and programmed to 

4 deliver the.document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 

1 260. The 6ystem of claim 173 wherein the document generator is 

2 .configured to embed the name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer is configured and programmed to 

4 deiiver.the document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 

1 261. The system of claim 172 wherein the document generator Is 

2 configured io embed the name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer is configured and programmed to 

4 deliver the, flocument to a device based upon the recipient's name end any rendering 

5 characteristics required by the data stream. 

1 , 262. The system of claim 1 71 wherein the document generator Is 

2 configured. to enribed the name of a recipient for a document as opposed to specific 

3 .devioe information; and wherein the computer is configured and programmed to 

4 deliver the.document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 

1 263. The system of claim 170 wherein the document generator Is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 devioe Information; and wherein the computer is configured and programmed to . 

4 . deliver the document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 
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264. The system of claim 169 wherein *h* ;ctmrt=W$*nera£>r/js t 
configured to embed the name of a recipient for a document as opposed to specmc 
device information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 

265. The system of claim 168 wherein the document generator is 
configured to embed the name of a recipient for a document as opposed to specific 
device information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 

266. The system of claim 167 wherein the document generator is 
configured to embed the name of a recipient for a document as opposed to specific 
device information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 

267. The system of claim 166 wherein the document generator is 
configured to embed the name of a recipient for a document as opposed to specific 
device information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 

268. The system of claim 165 wherein the document generator is 
configured to embed the name of a recipient for a document as opposed to specific 
device information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 
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269. The system of claim 164 wherein th; jcument generator is 
configured to embed the name of a recipient for a document as opposed to specmc 
device information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 

270. The system of claim 163 wherein the document generator is 
configured to embed the name of a recipient for a document as opposed to specrfic 
device information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 

271 . The system of claim 162 wherein the document generator is 
configured to embed the name of a recipient for a document as opposed to specrfic 
device information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 

272. The system of claim 161 wherein the document generator is 
configured to embed the name of a recipient for a document as opposed to specific 
device information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient s name and any rendering 
characteristics required by the data stream. 

273. The system of claim 160 wherein the document generator is 
configured to embed the name of a recipient for a document as opposed to specific 
device information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 
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1 274, The system of claim 159 wherein the document generator is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

5 ■ charaoterlstlos required by the data stream. 

1 275. The system of claim 1 58 wherein the document generator is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer is configured and programmed to 
■•-**/ ■ 

4 deliver the document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 

1 276. The system of claim 157 wherein the document generator Is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

5 "characteristics required by the data stream. 

1 277, The system of cjalm 156 wherein the document generator is 

2 . configured to embed the name of a recipient for a document as opposed to specific 

3 device Information; and wherein the computer is configured and programmed to 

4 .. .deliver the document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 

1 278. The system of olaim 155 wherein the document generator is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 . , device information; and wherein the computer is configured and programmed to 

4 .deliver the document to a device based upon the recipient's name and any rendering 

5 . characteristics required by the data stream. 
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279. The system of claim 1 54 wherein th :)J3©^ygne^t£r 
configured to embed the name of a recipient for a document as oyposeu io specific 
device information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 

280. The system of claim 153 wherein the document generator is 
configured to embed the name of a recipient for a document as opposed to specific 
device information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 

281 . The system of claim 1 52 wherein the document generator is 
configured to embed the name of a recipient for a document as opposed to specific 
device information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 

282. The system of claim 151 wherein the document generator is 
configured to embed the name of a recipient for a document as opposed to specific 
device information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 

283. The system of claim 150 wherein the document generator is 
configured to embed the name of a recipient for a document as opposed to specific 
device information; and wherein the computer is configured and programmed to 
deliver the document to a device based upon the recipient's name and any rendering 
characteristics required by the data stream. 
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1 284. The system of claim 149 whereinpjf^ y^QQ 116 ^ S^^^ 0 ^'^ 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 



1 285. The system of claim 1 48 wherein the document generator is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 

1 286. The system of claim 147 wherein the document generator is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipients name and any rendering 

5 characteristics required by the data stream. 

1 287. The system of claim 146 wherein the document generator is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 

1 288. The system of claim 145 wherein the document generator is 

2 configured to embed the name of a recipient for a document as opposed to specific 

3 device information; and wherein the computer is configured and programmed to 

4 deliver the document to a device based upon the recipient's name and any rendering 

5 characteristics required by the data stream. 
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■Operation Schema Listings 
Operation Schema: Add Device 

/Operation: add_devtco 

Description: Adds a new device to the PrintGate system. 



Roads: supplied name: device_name, 

supplied privilege 

supplied new_parent : device_name 
perentjd: new_parent.ld 

ChAhijes: new newjdevlce : device, 
new new Jink : Is_chiid_of 



Sends: 



actlvltyJog:{deviceJog_record} 



Assumes; 
Result: 



If privilege allows, and 
If newj?arent.type is not atomic, and 
if new_devlce.type will not be 'system' 
then 

new^device.name has been Initialized to device_name. 
new_devlce.id has been set to default value, 
new^device.characteristics and new_devlce. priority have been 

set to default values, 

newjlnk. parent has been set to new_parent.ld, 



Fig. 13 
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newjink.child has been set to new_device.id. 
device_log_reoord has been sent to the actMtyjog 



Fig. 14 
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Pp0ratiori Schema: Add Port 
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Opfcrationi add_port 

Description: Operator adds a Data Port to the system. 



Roads; supplied port_name, 

supplied port_configuration, 
supplied privileges. 



Changes; new Data^Port 



Sends: 



Activity Log:{portJog_record} 



Assumes: 

Result: 

allows this 



If port_name does not refer to any existing ports, and privileges 

Operation then, 

A new Data_Port has been added to the system. 
Date^Port.name has been set to port_name. 
Data.Port.conflguratlon has been set to port_configuration. 
Data_Port.held has been cleared. 

portjogjrecord has been sent to the Activity Log 



Fig. 15 
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Operation; Bdd_tas!'. 



Description: Adds a new task for a job on to the system device. 



Roads: supplied taskjnstructions, 

supplied Jobjd, 
supplied privileges, 
job with Job. Id * Jobjd. 



Changes: now task, 

device with device. type = "system" 



Sends: 



activity Jog: {task Jog jecord} 



Assumes: 

Result; If privileges allow this operation and 

Jobjd identifies a job with Job.id = jobjd then 

A new Task has been added to the system Device, 
Task.jobjd has been set to Jobjd, 
Task.lnstructlons have been set to taskjnstructions. 



taskJog_record has been sent to the activity Jog. 



Fig. 16 
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Operation Schema: Cancel Task 

Operation: canceMask 

Description! Removes a Job's task from the system 



Reads; supplied taskjd 

supplied privileges 



Changes: delete Task with task. Id = taskjd 

device with device id = task. device Id 



Sertds: activity log; {taskjog_record} 



Assumes: 

Result; If privileges allows this operation then 

task has been removed from device. 

ta&k_log_record has been sent to the activity log. 
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Operation Schema: Change Device 
Operation: chango_dcvlte 

Description: Changes a device's name, characteristics and priority. 



Roads: supplied old_name : devlce_name 

supplied new_name: devlce_name, 

i 

supplied new_characteristics : characteristics, 
supplied new_priority : priority, 
supplied privilege 
supplied devjd : devicejd 

Changes: changed_devlce : device with device. name=old_name and 
deylteJd»devJd 

Sends: actlvltyJog:{deviceJog_record) 
'Aesumes: 

Result: If privilege allows and 

If changed_device.hold is set, then 

changed_deviceiname has been set to new_name. 
changed_devlcexharacterlstlcs has been set to 

new_ch a r a cte H sties . 

changed_device;priority has been set to new_priorlty. 
devicejog_record has been sent to the actlvityjog 



Fig. 18 
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Operation Schema; Change Job Information 

Operation; changojoojnformetlon 

Description: Operator changes customer and billing information for a given job. 



Reads: supplied Jobjdentlflcatlon, 

supplied new_bllllng ^Information , 
supplied new_customer_jnformation 
supplied privileges. 

Changes: Job with Jobjd = Jobjdentification 



Sends: 



Activity Log: {jobjecord(s)} 



Assumes: The new billing and customer information Is valid. 

Result; If privileges allows operation then, 

Job.bllllngjnformation has been set to new_blllingJnformation. 

Job.customerjnformatlon bas been set to 
new customer Information. 



Job_record(s) has been sent to the Activity Log. 



Fig. 19 
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"Operation" Schema: Change Port 
Operation: change_port 

Dossrlptidn; Operator changes the configuration of a Data Port 

Reads: supplied old _port_name, 

supplied new_port_name, 
supplied new_configuration, 
supplied privileges. 

Changes: Initial Data_Port with Data_Port.name = old_port_name. 

Sends: 'Activity Log:{portjog_record) 

Assumes: 

Result: If newj)ort_name does not refer to any existing ports, 

privileges allows operation, and 

Data_.Port.heId Id set then, 

Final Data^Port.name has been set to new_port_name. 

Final Data_Port.conflguration has been set to 

hew_confl"guratlon. 

portjog j-ecord has been sent to the Activity Log 



Fig. 20 
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Operation Schema: Change Profile 
Operation: change_proflle 

Description: Changes the attributes of an existing customer/user profile. 



Reads: supplied old_name, 

supplied new_name, 
supplied capabilities, 
supplied new_defaultJob_ticket, 
supplied privileges. 

Changes: profile with profile. name = old_name 
Sends: activity Jog: {profile Jog.record) 
Assumes: 

' Result: If new^name does not refer to any existing proflle.name and 

privileged Sllows 

this operation then 

Proflle.name Is set to new_name, 

Profile.capabilities is set to new_capabllities, 

Profile. defaultjob Jicket is set to newjjefaultjob Jicket. 

profliejogj-ecord has been sent to the activity Jog. 



Fig. 21 
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Operation Schema; Change Task 



Operjnidn: change jask 



Description: Changes a task's attributes or device assignment 



Roads; supplied faskjd; 

supplied newjnstructions, 
supplied privileges. 



Changes: Task with Task. id « taskjd, 

original_device: Initial device with device. id = task.devicejd. 
$ystem_device; device with device.type = "system". 



8 ends: 



actlvltyjog: {taskjog__record} 



Assumes: 



Result; 



origin aMtevloe then 



If privileges allows this operation then 
Task.lnstructlons has been set to newjnstructions. 
Task.hoid_statu& has been set on. * 
if Final Task.lnstructions can not be performed on 

Task has been removed from origlnal_device. 
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Task has been assigned to system_device. 

ta6kjog_jecord has been sent to the activity Jog. 

* Note: this means that task will need to be released later. 
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Operation Schema: Copy Device 
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Operation: copy^devicxs 

Description: Copies a device to a different pool 



Reads: supplied nBw_parent : devicejd 

supplied child jd : devicejd 
supplied privilege 

parent : device with device. id = new_parent 
child : device with device.ld = chlldjd 



Changes: " new new Jink : is_chlid_of 



Sends: 



activltyjog:{devlceJog_record} 



Assumes; 



Result: If privilege allows, and 

if child has not become an ancestor of child, and 
If parent.type is not atomic, and 
If chlld.type Is not system, 
then 

newjlnk.parent has been set to new_parent and 
new link,chlld has been set to child Jd. 
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devlceJog_record has been sent to the activityjog 
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Operation Schema: Create Profile 
Operation: create jpro file 

Description: Adds a new customer/user profile to the system. 



Roads: supplied name, 

supplied privileges. 

Changes: new profile 

Sends; activltyjog: {proflleJog_record} 

Assumes; 

'Result:. If name does not refer to any existing profile. name and 

privileges allows this 

operation then 

A new profile has been added to the system, 

Profile. name has been set to name, 

Profile. capabilities has been set to profile. capabilities from 

. profile With 

profile with profile.name = "Default", 
profile Jog_record has been sent to the activity Jog. 
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Operation Schema: Delete Job 

Opc'rdtion: delftejob 

Description: Operator deletes a Job and ail of its associated Tasks from the 
system. 



Fteade: supplied jobjdentification, 

supplied privileges. 

Changes: delete Job with Job. id ^jobjdentification, 

delete all Tasks with Task.jobjd = jobjdentification, 

for each Task above, 

Device with Device. id - Tg&k.devlcejd. 

'Sends: Activity Log: {JobJog_record} 

Assurhea; 

Result: If privileges allows operation then, 

Job has been removed from system. 

All Tasks associated with Job have been removed from their 

respective 

devices. 

]obJog_record has been sent to Activity Log. 
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Operation Schema: Delete Port 

Operation: delctc_port 

Description: Operator removes a Data Port from the system. 



ftWtla: supplied port_name, 

supplied privileges. 

Changes: delete Data_Port with Data_Port.name = port_name. 

8ends: Activity Log:{portJog_record} 

Assumes: 

Result: If privileges allows the operation, and Data_Portheld Is set 

then, 

The Data_Port with Data^Port.name = port_narne has been removed 



from 



the system. 

portJogj*ecord has been sent to the Activity Log. 
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. Operation Schema: Delete Profile 

Operation: deletcjarofilc 

Description: Remove an existing customer/user profile from the system. 

Reader supplied name, 

supplied privileges. 

Changes: delete profile with profile. name = name. 

Sends: activity Jog: {profileJog_record} 

Assumes: 

Result: If privileges allows this operation then 

named profile Is removed from the system. 

profileJog_record has been sent to the actlvltyjog. 
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Operation Schema; Deliver Resource 



Operation: *de1lvcr_rcsource 



Description: Resource Library delivers a Resource to a Device that is processing a 
Task, 



Reads: supplied devlce^name, 

supplied resource_name t 
supplied resource_type, 
supplied resource_data. 

Changes: Device with Device. name = device_name. 



Bends: 



Activity Log:{jobjog_record} 



AdaUmes: 

Result: If Device. processes. resource__name is resource_name ( 

Device, processes. resource_type is resource_type, and 
Device. processes. resourco_data is NULL then, 

Device. processes. resource_data has been set to 

resource data. 



jobJog_record has been sent to the Activity Log. 
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Operation Schema: Deliver Resource Unavailable 



Operation: dellvcr_rcsourcc_unnvailab1e 

Description: Resource Library Indicates that a Resource needed by a Device thai is 
processing a Taek 

cannot be delivered. 



Reads: supplied devlce_,name, 

supplied resource_namB ( 
supplied resourcejype, 
Device with Device. name = device_name. 

Changes; Task with Taks.ld = Devlce.taskjd. 

Sends : Activity Logrflob Jog_record} 

Operator:{attentlon_requlred} 

.Assumes: 

Result: If Device. processes. resource_name is set to resource_name. 

Devlce.processes.resource_type is set to resource_type, and 
Device. processes. resource_data is set to NULL then, 

Task.held has been set. 

Task.lntervention_required has been set. 

aUention_required has been sent to the Operator. 



JobJog_record has been sent to the Activity Log 
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Operation Schema: Enter Job Password 

Opfcration: enter Job_pas$word 

Description: Operator enters password to allow Job to be processed. 

Roads: supplied jobjdentlfication, 

supplied password, 
supplied privileges. 

Changes: Job with Job, Id = jobjdentlfication 

Sends: Activity Log: {jobjogjecord} 

Assumes: 

Result: 

jobjogj*ecord has been sent to Activity Log. 



If operatorjsrivlleges allows operation, and 
Job.password jequired is set, and 
Job. password is set to password then, 

Job.passwordj-equlred is cleared. 
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Operation Schema: Generate Encryption Key Pair 



Operation: generflte_encryption_key_paJr 



Description: Operator generates a encryption/decryption key pair for job encryption. 



Reads; 



supplied privileges, 
supplied profllejiame. 



Changes: Profile with Profile. name = profile_name 

Sends: Operator: {public_decryption_key}, 

Activity Log: {profileJog_record}. 

Aasumos; 



Result: 



If privileges allows the operation then, 

A encryption/decryption key pair has been generatred. 

i 

Profile.encryption_.key has been set to the encryption key. 
Profile. decryptlon_key has been set to the decryption key. 
The decryption key has been sent to the Operator. 



proflleJog_record has been sent to the Activity Log 
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Operation Schema: Hold Device 

Operation: hold^device 

Description: Pauses a device's execution 



Reads: supplied devjd: devicejd 

supplied privilege 

Changes: held_devlce : device with device. id equal to devjd 
Sends: activltyjog:{devlcejog_record) 
Aeeumes: 

flaault: If privilege allows, and device. hold_status for heldjdevlce Is 

beared, then 

The device. hold_status for held_device has been set. 
device Jog^record ha9 been sent to the activity Jog 
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Operation Schema: Hold Port 
Operation: hold_port 

Description: Operator holds a Data Port to prevent Job submission. 



Heads: supplied port_name , 

supplied privileges. 

Changes: Data_Port with Data_Portname = port_name. 

Sends: Activity Log:{portjogjrecord} 

Assumes; 

Result: If Data_Port.heid is not set, and privileges aiiows operation 

then, 

Data_Port.held has been set. 
portjog .record has been sent to the Activity Log. 
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Operation Schema: Hold Task 
•t>porMlon; hold_tnsk 

Description: Places a task on hold so that It will not continue to be processed. 



Roads: supplied taskjd, 

supplied privileges. 

Changes: task with task.ld = taskjd 

Sends: actlvityjog: {taskjog_record} 

Assumes: 

Result: If privileges allows this operation and 

If Initial task.hold^status is cleared then 

F/na/task.hoid_5tatue has been set. 

iaskjog^record has beBn sent to the actlvityjog. 
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Operation Schema: Move Device 



Ojveratlotn moVc_dcvlce 
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Description: Moves a device to a different pool 



fteads: supplied old_parent : devicejd 

supplied new _parent : devicejd 
supplied childjd : devloejd 
supplied privilege 

parent : device with device. id = new_parent 
child : device with device. Id = childjd 

Changes: new newjlnk : is_chi!d_of 

delete oldjlnk : ls_child^of with is_chlld_of.parent = o!d_parent and 
Is child of.chlld = childjd 



Sends: 



activity Jog :{devicejog_record} 



Assumes: 



Result; If privilege allows, and 

If child has not become an ancestor of child, and 

If new_parent.type is not atomic, and 

If chlld.type Is not system, and 

If child. hold Is set, 

then 

old link has been removed and 
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newjlnk. parent has been set to new_parent and 
newjlnk. child has been set to childjd. 

devlceJog_record has been sent to the activityjog 
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Operation Schema: Query Device Configuration 



Operation: quory_dovic*_con figuration 



Description: Reports the current configuration and properties of a device 



Rdads: supplied device^name, 

supplied privileges, 

device with device. name * device name. 



Changes: 



Bonds: operator: {devlce^propertles} 

activity Jog: {device Jogjecord} 

Assumes: 



Result: 



If privileges allow this operation then 
device_propertles sent to operator, 



device Jog_record has been sent to the activityjog. 
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Operation Schema: Query Device Status 
Operation: qu$ry_devico_mtus 

Description: Reports the current processing status of a system device 

Roads; supplied device^name, 

supplied privileges, 

device with device. name B device_name. 

Changes: 

Sends: operator; {device_status} 

actlvltyjog: {devlcejog^record} 

Assumes: 

ftesult; If privileges allow this operation then 

device^status sent to operator. 

device_log_record has been sent to the actlvltyjog. 
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Operation Schema: Query Job Information 



Operation: queryjobjnformation 
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Description: Reports the current job-level properties of a Job 



Reads: supplied Jobjd, 

supplied privileges, 
Job with Job.id" Job Jd. 

Chanfles: 

Sends: operator; {jobjnformation) 

aotlvltyjog: flobjogj-ecord} 

Assumes: 



Result: 



If privileges allow this operation then 
jobjnformation sent to operator. 



Jobjog_record has been sent to the activity_log. 
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Operation Schema: Query Port 



Op&rAtlon: query_port 

Description: Reports the current properties and status of a data port 



^Rbaids: supplied port_name t 

supplied privileges, 
port with port. name « port_name. 

Changes: 

Sends: operator: {port_properties, port_status} 

aotlvltyjog; {portjogjrecord} 

Assumes; 



Result: 



If privileges allow this operation then 
port_properties and port_status sent to operator. 



portjogjrecord has been sent to the actlvltyjog. 
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. Operation Schema: Query Profile 
Operation: query jprofile 

Description: Reports the current properties of a profile 



Rfcads: supplied profile^name, 

supplied privileges, 

profile with profile. name = profile_name. 

OChangee: 

Sends; operator; {prbflle_properties} 

actlvityjog: {profile Jog_record} 

Assumes: 

keault: If privileges allow this operation then 

•proflIe_propertlB8 sent to operator. 

profile Jog j-e cord has been sent to the actlvityjog. 
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" Operation Schema: Query Task 
Operation i . query_tRsk 

description: Reports the current properties and status of a task 



Reads: supplied taskjd, 

supplied privileges, 
Task with TaSk.ld = taskjd. 

/Change*: 

Sends; Operator: {taskj>ropertles, task_status} 

actlvltyjog: {taskjog_record} 

Assumes ; 
Result: 

If privileges allow this operation then 

task_properties and task_status sent to Operator. 

taskjog_record has been sent to activityjog. 
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Operation Schema: Release Device 



Operation! release device 



Description: Resumes a device's execution after it has been paused. 



Sends: 



Assumes: 



Reads: supplied devjd: devicejd, 

supplied privilege 

Changes; released^devlce : device with device. id equal to devicejd 



actlvltyjog:{devlcejog_record} 



Result: 
then 



If privilege allows, and device. hold for released_devlce Is set, 
The device. hold for released_device has been cleared. 
device_log_record has been sent to the activltyjog 
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HOporatlon; releaEc_j>ort 

Odftcrfptlbh: Operator releases a Data Port to allow Job submission; 

Reads: supplied port^naTne, 

supplied privileges. 

Changes: Data_Port with Data_Port.name = port_name. 

'Sends: Activity Log:{porniog_rocord} 

Assumes: 

;^$9ialt: • If privileges allows operation then , 

Data^Port.etatus has been set to Ready. 

P.prt^log.recbrd has been sent to the Activity Log 
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. Operation Schema: Release Task 



.tfpenUpa: release_Ufk 



Deserlptlor): Resumes a task's operation so that it will continue to be 



Reads: 



processed. 



supplied taskjd. 
supplied privileges. 



Chanjgos: task with task.id * taskjd 

$0mte: actlvltyj03 : flask Jog_ro.'.ord} 

Assumes 



;K#»ujt; If prlvjleges allow? this operation and 

If 7/?/f/a/ task-hpld_status is set on then 

Final task.jiold_status h^s been cleared. 

ta6k_lpg_record has been sent »o the actlvityjog. 
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'Qpara^n^'ehQn^a: Remove Device 
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Operation: rem ovejl evict 

PeBcrlp^dn: Removes a device from a pool. If if is the only instance of that device 
tii ihai Byefem, the device is 

removed from the PrlntGate system. 



Reads: supplied devjd:, device Jd, 

supplied privilege 
supplied parentjd : devicejd 

Chanaea: delete link: Is__chlld_of with is_child_of.child = devjd and 
> 1 C^ i,a 4? r ^» r dht ■parentjd 

delete lastdevice : device with device. id = devjd 

Bends: actlvltyjog:{devlcejog__record} 
Assumes: 

Result: If privilege aiioW6 and 

If lasLdevlce.hold Is set; then 

link has been removed and 
If no other i6_child_of with ls_chlld_pf.chlld = devjd then 

lastjtfevlce has been removed. 
Otherwise, last_device has not been removed. 

device Jog_record has been sent to the activityjog 
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.':Op6ratlpn Schema: Shutdown 
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^Ojpifaitloo'j'.; shutdown 

bettcrtpt|6?»: Shuts down the PrintGate system. 



Changes: 
.•#anda: 



supplied privilege 

systemjtevlce : device with device.type equal to 'system' 
all-devices : all devices In the system which have devlce.hold cleared 



If privilege aljow&, and 
If deylc». availability for systenvdevlce has been set then 
6ystern_.devlce has had devira.availability cleared 
ail^devlces has had device , hoki set 

device_log_record has been sent to the activityjog. 
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^ppriatloh Schema: Startup 



©pfcrafiotj: startup 



fcaacriptlbn: Starts the PrintGate system. 



supplied privilege 



Changee. system__device : device with devlce.type equal to 'system' 

airdevlces : all devices in the system which have device.hold set 



Sends: 



activf tyjog : {device_log_re cord} 



Assumes: 



Reeult; If privilege a Hows* and 

If (ieylce.avallability for system_devlce has not been set then 
s.y$tem_<tevlce has had devlce.availabllity set. 
ait_ddVlcds has had device.hold cleared 
Otherwise, no change occurs. 



devlceJog_record has been sent to the activityjog. 
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:pp0ratlon Schema: Submit Job 



Operation: submit Jpb 



Description: Date Source adds a Jobito the system. 



fteada: supplied port_name, 

supplied originator, 
BUppjlecijobJIcket, 
supplied dqcument^data. 
D9ta_Port with Data_Port.name = port_name, 
Profile with Profile.name— originator, 
Profile with Prof lle.name;= poitjiame, 
Prbflle with Profile.name; = "Default". 
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08; - new Job. 



3^!*ndej Produ^: {proof , prod uc^ ? receipt}, 

Operato.r:{prpces8lhgjob f completed Job, needs_attention} ( 
Resource Library :{resource_request} f 
Activity Log:{|ob Jbg_record(s)}. 

Assumes: document_c(ata is in a supported PDL 



Result: ; If Data_Port.held Is cleared then, 

A new Job has been added to the system. 
Job-Instructions, Job.customeMnformation and 

■ j bb .bl Iilng0f rtf ormatlon 
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have been sot based on the job_ticket. 
Job.document.data has been set to document_data. 
Job.brigfnator has been set to originator. 
If Profile with Proflle.name «= Job.originator exists then, 
If Job.ls_encrypied j S se t. 

Job. instructions. Job.customeMnformation, 

Job:b(ll!ng_ information and Job.document_data has 

been dectjypiec using ProfIie.decryption_key from Profile 

. Jobxirlglnatqr. 

Job.lnstruetlons, jJob.customerJnformation and 
; v; r V Job-bfljingjnforrnation has been merged with 

75^6lf|/e;defeulUn8tructlonsr 

Profile,default_cu8tomerjnformation and 
xf^^^^u'LWIIIn^lnformatipn respectively form Profile with 
^rblfllainamB ■ Job.originator. 

Job.prforlty has been set to Profile.default_priority from Profile 

with ■ 

PrbfileVnarne = Job.originator. 
Otherwise If Profile withiprofllo.namo = Job.port exists then, 
If Job.l8_encrypted is set, 

Job.instru'ctions, Job.customerjnformation, 
Jpb.bijl^ and Job.docurnent_data has been decrypted using 

PTbflte;decryptlon^key from Profile with Profile.name = Job.port. 

Job.instructions,! Job.customerjnformation and 
Job.bllling ^.Information has been merged with 
Profile.defaultjristructions, 
■fcjbjbtei&bn' Schema: Submit Job (Continued) . 
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Proflle.default_customeMnformation and 
^ respectively from Profile with Profile.name 

Jqb.prlority has been set to Profile.default_priority from Profile 

With; :,. ; 

Profile.name = Job.port, 
Otherwise; 

if Job Js_encrypted is set, 

Job instructions, JobxustomeMnformation, 
has be ^ n decrypted using 
with Profile.name = "Default". 
^Obtlnstruc4!pn8 and 

j ob : b II II jg_j n f orm atlo n has been merged with 
; Pr^file.defaultJn§tructions, 

Pr£)fI(e;defaulLcustomerJnformation and 
Profile.default_b|ll[lng Jnformation respectively from Profile 
W|tb Profila.name!* "Default". 

Job.priority has been set to Profile.default_priority from Profile 



Profile.name = "Default", 
job_1og_record(s) has be>en sent to the Activity Log. 
processing Job indicator; (I.e. lights) has been signaled to the Operator. 
If operator attention wasjrequlred then, 

needs .intervention Indicator (i.e. lights) has been signaled to 

A;C^rart6r. : • 

If external resources wefe required then, 

re?ource_request has been sent to the Resource Library. 
Job. status has been setito Done. 
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compiefedjob Indicator (i.e. lights) has been signaled to the Operator. 
If Job.lnstructlons indicate that a proof was required then, 

A prppf has been [generated. 
The product has been generated. 
A receipt has been generated. 
Otherwise, 

There was no effect on the system. 
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;Op©ratloa Vieyy Job Document 
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OD^ratlbn: vtewjob^documcnt 

Description: Operator vieWs a representation of the document data of a Job. 



jReaids^: supplied jobjdentlfication, 

supplied privileges, 
Job with Job.ld « jobjdentification. 

Changes: 

Sortds: Operator: {document_representation} f 

Activity Log: {job_log_record}. 



Result: 



If the privileges allows the operation then, 
Job.dpcument_data has been converted into a viewable format. 
The viewable data has been presented to the Operator. 



|objog_recqrd ha6 been sent to the Activity Log 
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f||s)on Notation Summary 

Object Natation 
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.attribute 



Class_1 


i R0le_1 XameX Ro!e_2 


Class_2 






C attribute// q 



Aggregate Class 




CARDINALITY (C) 
Zero or More (default) 



GENERALIZATION (SUBTYPING INHERITANCE) 



SuparClata 



SubOlsss 



Subclass 



Zero or More 



On© or More 



Numeric Value 



Numeric Range 





Class 






Class 







+ 


Class i 

i 


i 

i 





Kl 


Class 








Sitodassos may owlapinondisjolnt) 
Possibly mor© oubotassas 



N..M 


Class 







SuparCtssa 



I 



TOTAL MARKER 
Ail members participate 



SubCfaaa 



6UbClS» 





Class 







Subclasses partition Superclass 
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Ufo-Cycio Modal Notation 

life .cycle [Nd/hq?:] Regular ^Expression 

? R^^lqrJxpr^ssions: "Name Any event name (operation) t . Local name, or output 



Concatenation 


x.y 


Alternation 


x\y 


Repetition 




Zero or more 




One or more 


> 


Optional 


L'.J 


Interleaving 


il 


Grouping 





Operation Model Notation 



Qjaler^tloh: 


operation Identifier 


Description: 


<text> Description of operation 


H6ads: ■ 


<suppl)od vdlues> <state oomponents> 


Changes; 


:<supplied values> estate components 


Sends: / 


■ <a^ent comrnuhication> <$tate eomponents> 


Assumes:. 


<asfcertlona> (preconditions) 


■•.Result: 


<asscrtionS> (preconditions) 
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Object Interaction Graph Notation 



OBJECT 



name; Class 



MBS&A&E PASSING TO OBJECT 



.rtfiuwifini 



ob]_2:Cla&&_2 




obL2:C*aaa^2 



feYNAJWC OBJECT CREATION 



COLLECTION OF OBJECTS 

, collseUorwiame: j 
1 ciasa of object* , 



MESSAGE PASSING TO OBJECTS IN COLLISION 

e y ete m opora(k>n 0 



0bLl:ClB6Sj 



obL2:Class_2 



pflmirjigi hi | 



ItoppfMlMM) 



•L_. 



Byaiem^oporattonQ 



SEQUENCING INFORMATION 



obJ_1;Clae8_ 

j 



obL2:Class_2 



i ob,LliCla6s_3 | 



obJ_2;Cla66_4 
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Vlilblfl^^rtph Notatlo 



visibility reference arrows 

Permanent Rafefiinoa 



Dynamic Rofcvanoc 
'SERVER UFETIME UNBOUND i 



; Claa* Nam* 













SERVER OBJECT 
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